Background: Viral Hemorrhagic Septicemia Virus (VHSV) is a rhabdovirus that causes high 16 mortalities linked to high economic losses in aquaculture. It has been grouped in four 17 genotypes of which some do not easily propagate on continuous cell lines. As an alternative, 18 the objectives of this study was to develop a primary gill epithelial cell (GEC) model from 19 olive flounder (Paralichthys olivaceus) as an in vitro model for the propagation of VHSV.
Introduction 29
Primary epithelial cells are increasing being used to study host response to infection because 30 they provide insights on host pathogen interactions at portal of virus entry on mucosal 31 surfaces. They provide vital information on cellular properties associated with susceptibility 32 such as surface receptors that bind viral epitopes linked to infection establishment as we as a 33 key data on immunological responses at portals of virus entry. Contrary to permanent cell 34 lines, primary cells maintain vital cellular properties that favor virus replication essential for 35 bulk antigen production in vaccine development (Alge et al., 2006; Pan et al., 2009 ). Hence 36 development of primary epithelial cells is important for diagnostic purposes as well as 37 production of bulk antigens required for vaccine production. American VHSV strains. To our knowledge there are no studies carried out on GECs 50 generated from Asian fish species. Hence, our objective was to develop primary GECs from 51 olive flounder essential for evaluating VHSV infectivity in vitro as a reliable model to study 52 innate immune responses in a primary barrier against VHSV infections (Kim et al., 2014) . and 1% of gentamicin (10 mg/ml). Thereafter, the flasks were incubated at 20℃ for 24 hrs.
53

Materials and Methods
75
After 24 hrs, the suspended particles and blood cells in the cell culture medium were removed 76 by washing thrice using PBS. Cell culture medium was replaced every 3 -4 day until virus 77 infection. The cells were observed under a microscope after fixing with 10% (v/v) 78 formaldehyde (in PBS) for 30 min at room temperature. Primary GECs were observed under 79 the microscope at 24 hrs and 96 hrs post-seeding.
80
MTT viability assay 81 Cell viability was measured in CellTiter AQ ueous one solution (Promega, USA). To determine 82 the optimal concentration of FBS required for GEC growth, FBS was constituted at 5%, 10% 83 and 20% concentrations in L-15 medium having 1% gentamicin (10 mg/ml). Cells 84 (1×10 4 /well) were seeded in 0.2 ml L-15 medium/well in 96-well plates. After removing the 85 medium, each the three FBS concentrations was added to five wells. On days 3 and 7 after 86 incubation at 20℃, 10 µl of CellTiter AQ ueous One solution was added to each well. The 87 plates were incubated for 24 hrs in 20℃. Absorbance was measured at 540 nm using the 88 EPOCH spectrophotometer (BioTek). Figure 2B shows that Olive flounder GECs generated in this study were permissive to VHSV 125 replication as shown from CPE produced at 96 hrs and 120 hrs post virus inoculation. On the 126 contrary, there was no CPE observed in the none-infected cells as shown in Figure 2A . 
